
66 T HE RtiG ~NEER. JULY 21, 1857. 
-- --- --

GRIFFITHS' JMPROVE:MENTS IN VESSELS, &c. 

- - - - - -- ---------------- -

ftC J . 

-

:;:>• • 

-
:;...--­

:;..---
-

PATENT DATED 28TH NoveMBEn, 1856. 

---= 

• 

---
-- _:;,..o.-' ~- -...--- 2-

FIG.4 . 

___ -.:.~. ___ ...::..~ _ _ _ _ _;t::::.~· _ _ _ r __ C . .~-_ _ _...:.H!L-__ ___:,..._ _ _ _ L, ____ 1cl_ 

fiC.5 - -

Tms im·ention: c011sists, Firstly, in const ructing and forming the wntcras it is dh·ided by the stem to be drh·en upwards ancl partly 1 ~rrcwsare fixed, nccorclin~ to the ~pl'ccl due to the angle r,h·cn to the 
bows of YC~!el s Fo tha t when under weigh the water will be drinn horizontally by reason of the form giYen to the Yessel below the wau·r 1 blades. If the YI'S$1'1 IJc on!~· n ~ailing s hip, the po'''Pr will l>o 
11wny horizontally or upward~, instead of downward~, thus causing line, where it will be perceiYccl that there is producecl on either side transmitter\ ton s<'rew, or nny other form of propeller applied to the 
less resi~tonce to the progre~s of ve~~els through t he water; Secondly, a hollow channel, the parts below l'uch cbnnnel swelling out in the Yes-.el, aud suitaiJJy arron~<'d to recei,·o rotary mot1on from 1 he 
in forming the keels of Yessels hollow underneath. so as to stifTf'n manner shown l>,· the line~. hence the water will be drh·en upwards ~ha 't to which the come i'l upplicd. The illustration ~hO\\S thid part 
them, and enable vessels 1o carry more can\' as, and, Thirdly, in the as 1he Yesscl moves through the wa1 er. of the ill\'ention applied to a vel!;,e) propelled IJ_,. n !'team engiur, and 
application of an apparatu~ on the bow of a ves~el. which will be Fig. 4 shows the secon:t part of the inYention where a represents the shaft from the cone i~ geared "ich the shaft from the engine; 
put in motion by the resistance offered to it from the water when the ordinary keel; ami b, b, two inclined keels, the ~paces between hence the powerderh·ed from cbe lllades or screw on the cone by the 
the ship is under weigh, so that the power thus obtained is made such keels being left hollow. same bein~ forcecl through th~: woter is transmicted to the engine 
available as an auxiliary to the prime moYer; Fourthly, in a mode F ig. 6 11hows s longicudinal section of a ship or Yessel mode shaft. T he fourth p11rt of the invention consists in fitting the 
of arranging the engine~ for propelling vessels on to or between the accord in!! tn the third part of the invention. The fore part of the ship cylinders of engines for propelling screw vessels between the 
boilers. is made conical. and has a shaft or a xis passing through n suitable 

1 
boiler;o: t he engines being, however, upon a higher level in order t o 

F ig. 1 shows par t oft he side of a ship constructed accord in~ Lo tbo I stuffing box . On the fore end of the shaft is formed a cone, on which get as long connecting rods :JS possible to the propeller shaft which is 
first por t of this invention; l'ig. 2 n half front view, and Fig. 3 a blades arc fi xed, set at an angle with the keel of the vessel, or they 1 also between the two boilers, by which mode of combining the 
part pion of the vessel. The lin~s on tl1ese 1-'ig~. in_dic~to t.he peculiar may form portions of a _screw, so that wbe1_1 pushed through the cylinders with the boilers .on bo_ard _n vessel to _give motion to a 
forma1ion of t he forepa r t of a sh1p Ol' vessel, bv whtch 1t w11l be Reen water by means of the pn me mover the cone w11l be caused t o revolve, propeller shaft g reat convemence tS satd to be obtamed. 
that the fore parts of a ship arc constructed with a view to cause the , and thus gh·e motion to the shaft to which the cone and blades or 1 

CAMBRIDGE'S IMPROVED PORTABLE RAIL~YAY. 

P ATEl>T DATED llTU DEOEMDER, 1856. 

Tms itH"ention con~ists in n new mode of constructing portolllc or 
endlrss rrulwa)'S to be applied to the" heeh. of engines and carri wgct>, 
for the purpose of facilitating thei r movcm('ut o\·er loose ground oncl 
iTregular surfaces. 

:Fig. 1 is a side eJe,·ation of the portable or ('ndless railway. F ig. 
2 is a pi:Ju of one of the sections of whk-h tbe railway is composed : 
and Fig. 3 is a transver•e section of the snme. a, a, repre~cnts a 
~oo<!<>n wheel of rhe ordinary construc1ion, mlC) provided" i1h on 
u on . t~·re as U bUAI. T he portable railway is divided into seccions, 
~ons1S11ng of an iron rail b, wliich has a projecting rib mode nlon~ 
tl s centre from end to en<l, 11nd is bolted or secured to a thick wooden 
1>late c. Side _pieces or guides d, d, mode of angle iron, are Fecured 
m 11ny <'~nnnJ<nt manner on each sicle of the central projecting rib 
of the ra1l as shown in Figs. 2 and 3. These pieces, by forming a 
k ind of groove in which the wheel run~. ~en·e to keep tbe whe<'l on 
the ccutr~l projecting rib of the rail. Lo~s or ears e, e, are bolted 
t o the ra1l, and are proYided with ct>ntre pin~, buh~, or stud~, which 
pas~ cbrough boll'_s at the en~ ?f the rods f, J, by which the several 
eect1ons of the ra1lway are JOmted or connected tot::ether os sho" n 
in }'ij!. 1. h will be seen that the roih'~'Y is in no nay' connected 
or at1ncl11. cl to the wheel, b~t is entirely ind<>pcndent of it, and merely 
fon;ns a. hmd of endless cbom ro~md 1 he periphery of the wheel, from 
' vhtch tt may be r emo':ed b~ 81mpl~ \dlhdmwing the cencre pin. or 
bolt from one of t~e p~1rs oi rodsj,f so as to break the contm01ty 
of tlte en~lc~s cham. fhe wheel will then a~sume the appearnnce 
of nn ordmary wheel, and may then travel in the usual manner on 
common ro~dt~, ~ut tb~ _POrtable endle_ss railway ma." be adopted 
t htreto agam w1th fac1hty when req01red. lt will also be evident 
t hat, as. no tpfcial mode of con~tructing the" heel is required, the 
eamc ratlway may \,e adapted to anv ordinary wheel of 1hc same 
d imensions. • 

EATON'S INDIA RUBBER SPRINGS. 
PATENT DATED 8Tn D £c.£MBEn, 1856. 

T ars invention has for its object an improvement in the manufacture 
of springs when india-rubber is used. For this purpose thin sheet 
volt.:aniEed india-rubber is used of less thickness than half an inch. 
H is preferred that the 11heets of india-rollber used should not exceed 
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a quarter of an inch in tltid,ness, and in making ur a pring se,·erol 
thicknesses of ind•a-ruiJber are used together with sheets of nae t11l 
~et~recn. T~e paten~ee has. fonnd th_at '~ben a .c;h·en weight of 
md1u- rubl>er ts used m makmg a spnn~. 1f such quantit\' IJc sub­
dh·ided into sheets of less thickness than half an inch it will sustain 
a far weater weight and S! ill offer the r~qubite e) a tici~y for 0 srring, 
thnn 1f the whole quant1ty be used m one ma~s. or tf the mns:~ IJe 
subdivided into thicknes~es of half an inch or more, nnd each piece 
separated by a plate of met:~l from the ne"t piece This propertv 
?f ir~creased cap a bilit_y of rel!istnnce improves as t be thick ncsses of tlie 
l~d!n:ruiJIJe r are re?uced b~Jo,~ half an inch, !Hmcc tl_1 e ach·antnge of 
dl\' ldmg ~tach hnlf mch of md1o-r ubller used m a spnng into sc,·crol 
parts. By ti.J is in\'ention epring$ required to rel>i~t a g iven wei~ht 
or force m a)· be mode to occupy less SJ>occ, and require a conoidcroiJI ,. 
le$11 quantity of india-rubb(r than heretofore. • 

We select for illustration one of each kind of !1pring~. l~i~. 1 
show~ one f~rrn ~ f ~eo ring ~p~ing; Fig. ~shows 1 he applicotion to a 
c~nplrn~ hem~ SlmJiar_ly ap~heu to drawmg and life in~ ~pring~; and 
r 1g. 3 ts nn lllustrau on ot a spring constructed a<"cordin~ to thi~ 
inv~ntion, and ~,·hich may be taken as n type of nil the ochcr nppli­
cat!?ns, and wh1ch the pot en tee calls a" laminated" sprin~. 

r !g . 3 shows a _~pring, consisting of a series of inclin-rubber 
lomrn~ a, a, each bemg by preference ttl]uartt?r of an inch in thicknPsl<, 
and p1led ulternately wit h scpntating plntes of metal b b. The 
spring is contained between the upj'er und lower plates ll. C anti the I 
":hole. o~e. l!uided and r~tnined by the central ~uspensio1; bolt A. 
1 he d1vuhng or sep~rallOfr plntcs arc perforated so as t o slide frerly 
upo~1 the c~nt~al 1!n1de bolt A; but the central apertures in the 
lam1.na of . mdta-rubber are lur~rr thnn the bolt. and the space i~ 
pn_rttally tilled up by mecal washers d, d, which are about half the 
tl11cJ..ne•s of the lamina, noel like r hP separating plates slide freelv 
~pontile cc>ntral guide A. When the metal washer~ arc not u~ed ft 
111 preferred tha t the centre of ench piece or disc of iodin-rubber 
sh_ould be pierced with a circulor h ole when for a square bolt, and 
wlt~ a_square hole when foro cylin<lricul bolt, in order that the discs 
of mcha-rubber may only touch tho bolt at inten' als. To obtain 
ec~no.my of moter!ul very thin separating plates are shown; but in 
1Ju1ld10g up a spnng at convenient intervals separating plates of 
greater strength may be used which prevent any tendency to dis­
tortion, and one of such strengthening plates c is shown at the 

centre or spring. Fig. 1 is an elevation of a laminated bear­
spring, suitable for a locomotive engine, consisting of one lower 
.B, and two upper springs A, AI, formed of square plates or lamina 
a, a, of india-rubber, and corresponding intervening or separating 
plates b, b, the whole being guided and retained by the square central 
spindle e and suspending bolt i. Each of the two upper springs 
A, At, is loaded with equal and separate weights, by means of the 
arrangement comprising t he central spindle or pillar e, sustaining 
bolts c, c, and top and bottom plates d, g, k, and l. The spindle is 

, round where it passes through the guide bracl;et f, and square where 
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it pn•scs through the spring,., and is provided with suitable shoulders 
or collars for supportin~ the ~e,·crll l bottom plates g ond 1 of sprin~s. 
A certain portion of the weight of the engine is transferred to che 
spring A by means of the sustaining bolts c, c. and cnp plated, anct 
to the spring A 1 by means of the metal tubes or ferrules h, 1t which 
press upon the cap plnte k of spring A1. The lower 11pring B :eceives 
ll~ portion of weight through the cross barD and cap plate m, and is 
suspended to the axle ?ox E by means of the square-shanked bolt i 
aud the bottom plate J· 

F ig. 2 shows the l11minatcd ~prings 11pplied to the coupl ing l inks 


